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f TITLE OF THE INVENTION] 
RESIN-ENCAPSOLATED SEMICONDUCTOR DEVICE 

[CLAIMS J 

»• * re si „- ancapsula « a csp type semicond 
d.v a „ 1„ uhich , lM<f frMe 

^ in accordance with a 

2 " encapsuia - a ^ « resin in such a 

manner that .»*♦. 

that lt is substantially the sam* 
^ . y e same fi s that of a 

~ K < hi > - - , raM inc;uain9: 

le a , s havi „, . tMckness smaiur 
lead frame blank; 

leads and ai so being adapted e lectriealJ 
connected to an external circuit; ^^Uy 

the terminal columns bein g disposed outside of the 
-ner leads in such a manner that thev 

inner leads in » di • * t0 the 

dWcti V e " 10n 0rth09 ° nal C ° 3 -'^ess-wise 

1 - eCtl ° n the ~ of ' the terminal column, h • 
- hA . , columns being mounted on 

-he surface opposite the surface _ ^ , 

- h . ° f the Iead fram e on which 

-he semiconductor chip , s m(V Ch 

-» -o.nted, the terminal columns 
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having terminal portions arranged on their tips; 

the terminal portions being made of solder, ere and 
exposed externally through the encapsulating re sin such 
that the terminal columns are exposed externally th-o-ch 
the encapsulating resin at their outer sides; and 

the semiconductor chip at its surface having electrode 
Portions being mounted on the inner leads by means of an 
Quieting adhesive , and ^ ^ 

arranged between the inne- leads »„h k • 

Ieads and hemg electrically 

connected to tins of 

» tips of the inner leads by wires. 

2 - A resin-encapsulated cst> 

i.i>F type semiconductor 

^ ^ ""^ * -P- in «= ordance „ ith . 

-wc-step . tchin , process in such a Mrner ^ 

— •« n u substantially the same as that of ^ 

«»ieo„d„c t . r chlp ln lija> tha iead fram> 

inner le . ds hsvln , . ^ . ^ ^ ^ 

lead frame blank; 

" rminal colu " ns h ^"* --"« «~ ; „ ick „,„ as that of 

connected to an external circuit; 

the terminal columns be-rn w< 

oe.r.g disposed outsid of the 
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— u . direction ortho9onai to a ^ -J 

direction thereof 

the , ° 0:iU,,mS bei -"' on 

the surface opposite tl) , , 

5 semiconductor chip " hlCh :h « 

u * cnip i S mounted, th*» , 

' tne -terminal columns beiro 

~ - — «n, resin „ 

■ - t.r.nai columns bein9 expMed ^ 

-apsuiatin, — « the m , sides thereo;; aM 
th «c WltlK chip „ 1M sur£ace hav;ng 

insuiatan, adhesive, and electrode 

electric,, "strode portions being 

sieccrrcally connected to tips o- rh. • 

tips o. the ln „er leads by „ ir es. 

devices or T- '"^""^^ «* «»• ^conductor 

• - rrr r,o£ - — 

<• A resin-encapsulated CSP 

-,cn a lead frame shaoed ^« in 

Shaped in accordance with a - wo „ 
etching process in such a man ^o-step 
• thSt 3 thic kness of inner 

leads is thinner than that D * . h . , M . 

. che 2ead frame and which is 

encapsulated wi ch an encaosula-- 

P ° la -" S rM4B in «uch a manner 
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that it is substantially the same as that of 6 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of a 
lead frame blank; 

terminal columns having the same thickness as that of 
the lead frame blank and being integrally connected to the 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being runted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip being bunted on the inner 
leads by bumps arranged on one surface of the se.iconductor 
ch, P , and the semiconductor chip being electrically 
connected to the inner leads. 

5. A resin-encapsulated CSP type semiconductor 


*KS5< vl 
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device in „ hich . lead tnm ^ ^ ^ ^ 

two-step etchin, process in s „ c h . manner that a thickness 
of inner leads is thinner than that .f the i.. d frame ana 
which is encapsulated with an encapsulate, resin i, sue a 
■"anner that it i s substa „ tiaUy the sanle „ ^ ^ ^ 
semiconductor chip i„ size . th . lead frame includiii9! 

inner leads having a thickness smaller than that of a 
lead frame blank; 

terminal columns having the same thickness as that of 
the lead frame blank and being integrally connected to -he 
inner leads and also being adapted «. be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in s „c h a manner that they are couol.d to the 
-n.r leads in a direction orthogonal to a thickness-wise 
Erection thereof. th . terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
th. semiconductor device is mounted, the terminal- columns 
being exposed externally through the encapsulating resin a t 
e Portion of tips thereof „ ^ „ 
and 

the se.iconductor chip being meunte(j on ^ ^ 
by bumps arranged on sjrface ^ ^ 

semiconductor chip being e iec-r'«-u. 

y e-iec.r.ca.ly connected to the 

inner leads. 
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«• The resin-encapsulated CSP type semiconductor 
device of any of claims 1 to 5, wherein the inner leads 
each have a rectangular cross-sectional shape including 
four faces respectively provided with a first surface a 
second surface, a third surface, and a fourth surface, -he 
first surface being opposite to the second surface and 
flush with one surface of the remaining portion of the 
inner l ead having the same ^ ^ ^ ^ ^ 

frame blank, and the third and fourth surfaces each having 
a concave shape depressed toward the inside of the inner 


lead. 


15 


20 


(DETAILED DESCRIPTION OF THE INVENTION J 
[FIELD OF THE INVENTION] 

The present invention relates to a re.in-.nc.psui.ted 
semiconductor device capaMe of meetin, the retirement tor 
« increase in tn . nunt „ of ^ ^ ^ 

miniaturized structure »nH *w 

ructure and thus an excellent mounting 

efficiency. More particular! „ ..u 

particularly, the present invention 

relates to a resin-encapsulated semiconductor device 
lead portion is thinner in a thickness thfln . ^ ^ 


blank. 


25 


S9:ss« v: 
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[DESCRIPTION OF THE PRIOR ART) 

«.. «. show, the conjuration of , aener>Uy 
resin-encapsulated se „ iconductor device ^ 
f.« PaC.,e,. The shoun resin . encapsulated stmu 

' ZT includ " a die pad 1111 havins ■ ~— - P 

connected to the associated circuit, • 

circuits, inner leads jn 12 
-ed i„te 9 ra lly „ ith th . ^ ^ ^ 

0 ,or i.ctrlc.U y connectin, the tips c, the inner 

end a resin encapsulate, the semiconductor chip 
-i*U to proterr .k. _ 

K-o.ect .he semiconductor chi D inn * 

P 1120 from external 
stresses and contaminants. This res <n 
semiconductor device afte- —encapsulated 

m ° Untin9 the -miconductor • 

lwC 1120 °» the bonding pad 112 , ls 
encapsulating the semicond "-factored by 

in th, —nductor chip 1120 with the r#-1 

t*-. resin-encapsulated semiconduccor 
of the inner leads n 12 ia , " ' 

P-s 11,1 of the ^ " " " e b0ndi " 9 

of the semiconductor chip 1120 . And , ^ 

shows the configuration o* . » , 

°- 3 delayer lead frame used as 
an assembly member of the resin 

device k "^""encapsulated semiconductor 

device shown in Fig. llfl . Such 

... Cn a lead frame includes the 

bondmg pad liu for mountinQ 

^ing the semiconductor chin -Ha 
inner leads 1H2 to be ele-r , 

. . ^ectrically connected to the 

semiconductor device -has 
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with the inner lead 1112 and is adapted to be electrical:,, 
connected to the associated circuits. This also includes 
dam oars serving as a dam when encapsulating the 
semiconductor device with the resin, and a frame serving to 
support the entire lead frame 1110. Such a lead frame is 
formed from a highly conductive metal such as a cobalt, A2 
alloy (a 42% Ni-Fe alloy,, copper-based alloy by a pressing 
working process or an etching process. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of resin- 
encapsulated semiconductor device employing lead frames 
like the lead frame 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
Progressively. ThuS/ recent resin . encapsulated 

semiconductor package , particularly ^ ^ 
package (QFPs, and thin ouad flat packages (TOFPs, have each 
a greatly increased number of pins. 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 

-ead frames havinq inne- ]p a wc ^ 

9 inne. leads arranged az comparatively 

large pizches among lead f-ame* * 

y --ames .or semiconductor packaoes 
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are fabrlcated by pres£ ^ ^ 

h,v a „ 9 a lar , e nmber of fine inner je8ds ^ ^ ^ ^ 

xomin, semiconductor pachas naving . a , toe numbe . 
Pins are Seated by su bj .c ti „ 9 a Man* „ . thick „„ s „ 
the order or 0 . 25 » to an etchin9 process> ^ ^ 
working. 

The eteM„ g process for formi „ a a fraM h ^ ing 

"ne inner le ,ds „ 1U b . descried n.rainan.r „ lth 
reference to Fio in rs^..*. 

9 * 10 - FlrSC 8 C ° Ppe -- aii °y =>r 42 alloy thin 
- sheet 1010 of . thickness on ^ ^ ^ ^ _ ^ 

7 3 l6ad iS ^tly (F19. 10a,. Then, a 

P^oresist, SUC h as a water . solubIe casein photoresist 

con t a ining potassium dichromate as . ^ ^ 

spread in photoresist fil ms 1020 over -h« 

. over the "ajor surfaces of 

the thin film as shown in Fig. : 0b Then rh. k 

* ' inen ' th e photoresist 

. « «- tn ln ih .. t is ilmersed ln 4 ^ ^ 

-evexopa.en, to , cra . ^ 

„tiv n ri " ioc - The - the ^ ~« *■ ■ - 

- >e. t o a Harden., proc . !s . . ^ ^ ^ 

such, and then an etchant r.~~- • . 

etchant containing ferric chloride as a 
principal component is sorau^ 

sprayed against the thin sheet 1010 
-o etch through portions o' rh. 
25 wi . h ., ^ Sne « 1010 "or coated 

lkn - he Patterned photo-..*.- *. i 

o-es.s. runs ,020 so that i nn r 


if.iu v; 
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1— - Pr.de t e» ln ed si2es and shap<j 

in Fig. lOd. " 


10 


15 


20 


Tn-n, the patterned resist film, 

" films are removed, the 
patterned thin sheet 1010 < c u 

18 Washed to comoiete a i-ad 

» r.iTr:rr. - r - - - — 

process ara S1 lver-pl atea . Af 

veshed and dried .„ »n k • oe.nj 
«ed. an , dheslve polyimlde 

- — . leeds ,or , ixatio „. predetermined 

" h - - - « - « de P «s S ed. j : 

" * *— - — perpe„d icular 

i:Z2 which umlts the — - 

from both the major sur£ae< „ „ Ch * d 

«CM„ 9 process u " ^ * » — «* 

U„e- a „d ' " h,n "* le " f ™ » 

11 ;r: shap " th - < he — ~ — 

thickness of th* fK<« ^ 

-ic k „ess „ f the th " Stre " 5th ' - 

above. Furthermore, the width . 

. h# h ° f the inner lea ^s must be in 

-he range of 70 to 80 Zm f fl r „ 

the e -~h< successful wire bonding. When 

etching process as ili us .. a _ _ . 

•4„ ..k ' l * Ked 10 10 i« employed 

~ n -fleeting a l e5d « r 3 

a thin sheet of . small 
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inner lM ds are , oroed by ^ ^ ^ ^ 

therecf , r . arrangad „ , ^ ^ ^ ^ 

«ow.ver. recent miniature reain-encaps.iated 

ie,iMMW ^oe r le ads .„.„,.„ 

Pitches „ tha lan9e of „ i01J to o ^ s ^ ^ 

0.1* When . le ad £rwne is fafcricated . y ^^^^^ a 

"1" Sheet of . taduced ^ ^ 

withstand „ tarnal , orces that mjy ^ app;ied ^ 
-e s u hse qu e„t processes includins ^ ass ^ un9 ^^^^ 
»nd a chip „ ou „ti„ 9 pracass . Accordin9ly _ thara ^ m 
« the reduction of t „ e thlcknejs ^ ^ ^ 

««. the fabrication Bf . „ inuta iaad frame 

i«ds arr,n 9 ed at very s„.n pitches by etching. 
An etchin, „ athod praviogsly ^ 

difficulties subjects a thin *k 

Jctts a tnm sheet to an a*/*k«j«« ~ 

an e^cn^ng process to 

. l..d ,r.„e . f t. r r.ducin, the thinners c £ . portions 
" thin sheet correspond^ to th . ^ ^ 

" "~ ^ « -"in, to fora, th. iine 

-er ieads by .tchin, „ ithout radoci „ 9 ^ 

o«.r i.ads. Ho „ avar , ^ ^ ^ ^ ^ 
e^ent prccesses „„ en tha 2aad ^ ^ 

etching after reducino rh- v . 

in 9 the thickness <->* -k. 

• CMe » o- *he portions 
corresponding to the i nn - ■ 

- .eaos oy pressing; for example. 


SK!S< v: 
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the smoothness of the sur£ace of ._ he 

unsatisfactory. the ^ lMds =annot bf ;o ^ d ^ 

««-.. »na . dimen!ionll my r ^ ^ ■ 

- frame accurate:, f „ fconding aM ^^^^ 

*.bric.ti„ 9 precess intric>te _ ^ is jiso ^ 
"Peat a proee „ twlce uhen thicknMs J 

. he Portions of the mn sheet corresponding 

*~ to an etching process fM forains 

"hich also makes the ,,„,, « 

the lead frame fabricating process 
intricate. Thus i-h<. 

has m P " V10U5ly PrOP °" d »«hca 

38 not Vet been applied tn « 
fabric- Poetical lead f rame 

fabricating processes. 

tSUB JE CX M.TX.hs T0 B£ S0LVED ^ invention ^ 
MeanwMle, there has ^ 
miniaturization and increase in th. 

the .„ . in the mou "ting effi C i ency of 

the semiconductor package as electron!. 

. electronic apparatuses are 

3 ;:r d s . pro9ressiveiy - Thus ' ■ — - — 

substantially equal to that o* th 

0i the semiconductor chip. The 
«P has the following advantages. 

i-' First, where the numb e - 

of pans of the - csp ig equai 


12 
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to that of QFP (Quad riad Pa-kao-i 

Package) or BGA (B 

Package,, the CSP enables . ema 

-ema.kabie reauction in the 

-anting area as compared to the QFP or BGA. 

2) S6COnd ' ^ CSP is eg ual to the QF? ^ 3 ^ 

the CSP is increased in the ^ — 

- Xn the case of the QFp , a ^^^^ 
O n, or less when considering ^ 

o- suhstrate, and the pin numher is 30 , or 
^ nee. to be . ^ ^ ^ _ ^ _ ~ 

-ntmg the semiconductor J 

r: ctivity - ceneraiiy ' - — - - i - 

^he outer leads are arranged at a pitch of o 3 

H or °- 3 or less 

the „ass production of the or? , . 

inc-ease in " M;:! » evolves an 

nc.ease r„ costSi other „< 

difficult. The BGA Production is 

BGA was proposea te 

f I" " " " e ° FP - J " ~ U at 

« a wrder p lt ch. thereby r . duel „, , Mt , 

it. Moreover. although the BGA "" OU " tin5 

cveral. «„ """'"* """"ion.l 

overall reflow soldering even ,r ,., 

of 300 • thC P " nun,b « " excess 

Of 300 prns, solder bumos are 

• s »re incorporated with clacv« 
depending on the temperature evele -he di 
e r . cycie .he dimension of the 

reaches 30 to 40 mm, su ^ . tne 

.hat an upper limitation of 
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" 1000 PinS - In — - «"» <** - which extern.' 

terminal are bunted in the shape of two . di „„ Jl6ni . 
«r. y on th. bac* surface of th . CSP , pit=hes ^ 
external terminals can be increased in accordance with - h e 
concepts of the BSA . Woreever , ^ ^ ^ 

reflow sold.rina can be permitted, as in th. 8GA. 

3, Third, as compared to the OFP or BGA. the CSP is 
— « in , n interconnection lenoth. and thus iess in the 
Parasitic capacitance, and thereby short in the trans... 

2 OPP is problematic in transfer into the p .c. 9 .. The 
-in, a shortened interconnection ien 9 th is 

advantageous. Accordingly -he rso ,• 

«giy, .he CSP is advantageous in view 

of the mounting effirio^-.. w 

9 eff iCi en.y, but at needs to be narrower in 

the terminal pitch uh-» . . 

patch when considering a demand for an 

increase i n che number of te£minal ^ 

Thus, the present invention is aimed to " provide a 
"sin-encapsulated semiconductor device employing a lead 

-niaturization and increased terminal number. 

[MEANS FOR SOLVING THE SUBJECT MATTERS J 

A -esin-encapsu'areri 

p ated semiconductor device in 

accordance with the D -ese-- < 

P-ese... invention is a resin- 
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encapsulated CSP type semiconductor device in which a 
frame shaped in accordance with , 

» a manner that a thickness of inner leads is thinner than 
that of the lead frame and which is encapsulated with an 
encapsulate resi „ in such . ^ ^ ^ ^ 

substantially the same as that of . semiconductor chio in 
»".. the lead frame including inner leads h.vin, a 
thickness smaller than that of a lead frame blank; a „ a 
terminal columns havin, the same thickness as that of the 
lead frame blank and bein, integrally connected to the 
inner leads and also bein, adapted to be electrically 
connected to an external circuit, the terminal columns 
»ein, disposed outside of the inner leads in such a manner 
that they are coupled to the inner leads in . air e Ctio „ 
ortho,onal to thickness-wise direction thereof. the 
terminal columns bei„ g „ ounted on th , ^ 
surface on which the semiconductor chip t . . TOUnt , d , t „. 
terminal columns h.vin, termln.l portions ;m ^ 

'IPS.- the terminal portions bein, mad. of solder, etc. and 
exposed externally throu,b the encapsulate, resin such 
f-at the terminal columns are exposed externally throu,h 

the encapsulating resin ^ u . 

9 resin at their outer sides; the 

semiconductor chip at- n e . 

-P at itS surface having electrode portions 

• Pads) being mounted on rh. <n™v i ^ 

on .he inner leads by means of an 

insulating adhesive. 

e ' and tne electrode portions being 
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.l.««le.Uy connoted to tips ef the in „ er ^ fcy ^ 

«oreov er . , resin-encapsulated semiconductor device in 
. accordance with t „. present ^ ^ 

encapsuiated CSP typ e eoiconductor device in „ hich a , ead 
**-. anaped i„ accordance „it„ a t„o-step ecchi „ 9 
in a manner t„.t a thiCcness or inner ieads ia tMnner th> „ 
that or tne lead rr. m e and „„ic„ ia encapsulated wir„ an 
•nc.psui.tin, resin ln sucn . ^ ^ 

SUb5 " ntially S ™ " — •* - semiconductor c h ip i„ 

«»- =he lead irame i„c ludi „ 9: inner leafls havi 

"rminai columns navin, th thickn ^ ^ 

*«<• .r«. Man, and b .i„ g integr , lly ^ 

oonnecred co an e.ernai circuit, tHe t.rminai coiumns 
-Poaed outside or tne inner ieads in sue . _ 

«Ho i C ° UPUd " im,er » ' ~" 

2 7 " thl —" " — the 
-inai coiu^a b .i„ 9 nountM „„ t „. ^ ^ 

iead frame surface on which rh- 

"nich the semiconductor chip is 

runted, the terminal columns be<ng exoosed 

„. »e_ng exposed externally 

through the encapsulate resin at rh • 

. ' rCSin at their outer sides; the 

semiconductor chip at its suv<^ 

SUrfa « having electrode portions 
(Pads) being mounted on the 

the inner leads by means of an 
insulating adhesive, and the s , 

the electrooe portions being 
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; o T d ; etween the — - .i.«r^ ay 

to taps of the inner leads by wires. 

ln the resin-encapsulated csp tVDe . . 
. c >Pe semiconduc-e 

eir ele =trode portions is arrano.n „ . 

ru rt „e OTOre , . re si„-e„ capsulltea se miC on duct o r de vic. 

aCCOrdan " — —ion is . r „ (r . 

encapsulated r^P s - n 
CS P type saniconductor device 

fr ' m * "> — d a„ca „ it „ . 

tne iead frame and which <• 
—Ps U i. ti „, resi „ in — an 

tniccnass inClUdin ' ! -**«. a 

■lead frame blank an n 

to an external circuit- *k 
-ein, disposed outside of — co lu „„s 

— „ thiekn .. s . — - « — n 

direction the-eo* 
•terminal columns being mou , ted °" the 

°^ted on the surface op pos - te the 
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SU * iaCe ° f th « lead frame on which th. 

is mounted the t • —conductor device 

the terminal columns having terminal oo- 
arranged on their tips; the terminal port' ' 

solder, etc an „ ? ^ beln9 <* 

et c. and exposed extem.n 
5 encapsulating • externally through tne 

psuiatmg resin such that .k. 

tnat the. terminal column, 
exposed exter«.n > columns are 

externally through the encapsulating, . • 
outer sides- th. P«««t*ng resin at their 

aes - the semiconductor chip beino 
i-er leads by bumDS ? m ° Unted °» the 

V bUmpS a "anged on one surface af fc 
-conductor chip , and ^ , °< - 

Metrically connected to the inner leads. " 

Also ' a resin-encapsulated semiconductor d .v 
accordance with th* 6 in 

the present invention is a 

encapsulated CSP type semiconductor device ■ 

-aped in accordance with a -w " ^ 8 ^ 

^ °' SteP etChi "^ P~cess 
nat a thickness of inner leads is tM 
that of the l earf , thinner than 

e lead frame and which <• 

~. »*„ 1B jr. apsulatM wuh - 

substantially the sane a 5 that of " " 

•*«. "a i.. d . r . M , ' ° f ' -Up in 

— rr: rv~ 

»«»in.l colulnns havi 

MJ , : i* thi — - — «* 

*~ an. also ; d " 9 " 1 ^ » th. 

dispcsed ou; - - h « """l».l =ol umns 
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"at tha y are C00pIM „ the inner iMds ^ ^ 
ortho,o„ al te thicltness . uise direction thereof< ^ 
tanaina! =ol» TOS beln9 moun;e3 0 „ the epross __ e ^ 

-rface o! «» Uad frame on „ hlch the ^ 
■ " "ountad. tha ter „ inal colu „„ s ter]nina; 
arrange on thair Ups; the termi „ al ^ 

««.U, th ro „ 9 „ th. .nc.psui.tin, rcsin „ . portion ^ 
"PS t»„ e o f! th . semiconductor chip bein9 mounted ^ 
"na, leads by bumps on _ ^ 

tha sanUconduetor chip being elec:rlcaUy connectea ^ 
inner leads. 

I" th. ra Si „-a„cap SUIated csp type package _ ^ ^ 
>*a d * aacH have . 

-=^din s feur facas respectively previ<fM uith ^ first 
-faca, a aacon. !urface . . tMrd a „ d . 

aca. th. flrst ^ ^ ^ 

- aca a„ d n ush witb one „ ^ ^ 

T rt h>Vin9 — thl — " "at „ t„a 

lead fra „a Man k . a „d th . t„Ud and , oorth surfacas ^ 

0 CO " CaVe -atd th. inslde e£ th . 

inner lead. 

Meanwhile, the csp t-„,;« 

type ^conductor devices as used 
herein generally means resin » 

resm-encapsulated semiconductor 
oevices encapsulated with an 

" an encapsulating resin i n a 
manner that each of -w e , , . 

-<e resulting structures i s 
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lead, the inner leads are s . a ku 

are s.able and wider in their wid-- 

aeva.ce in accordance with 

semiconductor cnip is *"* P "" nt ln ™- « 

°" °" e « «>• semiconductor chip , . he 

semiconductor chin and • 

P lnn « are ei.ctrica^y 

onnected to »~. b o„ aings , re ;;: 

f EMBODIMENTS] 

Embodiments of the 
oev.ce in accordance „ Uh PSU " at " —conductor 

with reference to Figures 3 r< 

- w ... 8 First, a firs- 
embodiment is shoun in 

view of the " 3 «°s*-s«ctionai 

ac-ord- ' PIUl " ,d «« device 

; ; ° th ' flr "— invention, 

ul I 5 \ ~- «*~ — - — , f the inner 

a cr °ss-sectional of each of , • 

— - - - 2 :TV ows view tak - 

^ 100 depicts . * ^ >' ■ ^ference 

devi^ i,o ""-encapsulated semiconductor 

HO a semiconductor chip , „, 
(Pads) i?n • "'" " ec ^ rode Portions 

•Pads), 120 wires, 130 a lead f ram * ,„ ■ 

a fi . st . 3me ' 231 lnner ie ^s, 13lAa 

SUrfaC6 ' 13lAb * ..cond surface, 131Ae 
---face, l31Ad a fourth . ur£ ... ,„ . 

-e, .33 terminal columns, 1 33A 
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terminal portions, i 33 B sides, U0 an 

150 *n • , e "capsulatina res-- 

9 to the first embodiment a 
5 no ,« ' a sen >Aconductor dev-:- e 

. i. ,:: co r M chip no ~ — ~ — - 

lea *s. The semiconductor chip 110 is . 
connected to th. Metrically 
to the second surface 131 Ab of th . 

inner lead 131 Th# , P ° f each 

"1. The electrical connection of the res , 
encapsulated * A ■ resin- 

Plated semiconductor device 100 to an 
circuit is fl ^ K - external 

sea" in the semiconductor device ion , 

«- «»« e^ dlment is mao . e e . a ; c ; 100 t. 

1.M „«. 13 „ has " " 

av « a thickness smaller than ♦ 

Proceed by etchi „ g io " aUh ° U '- «- 1..- 

*• *. -ed ln tM . ' ' * !hSPe " Sh °»" *- "9. 

lilted to such , shaDe 15 »« 

- ..»,.., „,:r;;r:.;-:;: ■ - 


H-SS99 OS 
9-6207 


the portions of the lead * 

tne lead frame othe^ rh*n *w 

131 have a thi„ ' lnMr Ieads 

a thickness of o.lS mm cor^esoonH,- 
thickness of the lead < or -«Pondi„g to the 

the lead frame blank. The tips e * -s. « 
leads have a whe inne - 

a . ane patch of 0.12 mm 

5 increase in t h. u achieve an 

" the numb « of terminals for c • 
devices rh. semiconductor 

' The Seco »d face denoted by the r*< 
131Ab is a surf,, "ference numeral 

« a surface etched, but havin„ , 
P-file, so as to .» substantially „« 

as to allow an easy wire s^,- 

— .. ly . This structure exhi ; ;" o i - d 

— * * fac . {wir ; z; 8 stren9th even 

iware bonding S ur*ar B i .• 
Also, Fia 6h surface) is narrow. 

6b 18 a «oas-sectional view taken u- k 
C1-C2 of Fig 6a rs th * U " e 

6a. The reinforcing tape 1 60 

"-dly so as not to cause twistino ""^ 
— , if the inner leads flre - — -ads. 

— fabricated by etc i " ^ ^ * ^ 

- *. ~d with 9 r havea — *»«.: 

• - a method as * ~- 

aescribed below. However u 
leads are i 0 „„ • where the inner 

long in their length and have a ten* 

generation of twistino k the 
twisting therein, it is 

directay £he ; 


*»:«•« v; 
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the inner leads 131 are *<v-w • u 
5 Press as shown in Fi ,. 6c 

' " d a «»icond u =;or chip 

is then mounted on th» . « 

the lead frame. In 

shows the line to be cut by a press. 
* -thod ,or t h. £ ,bric. t io„ of th . resin . encapsoUced 
semiconductor device wiJ i n . Plated 

WU1 now b * described in brief, 
as shown in rig. 5a _ . . m ri ~ Sfc ' 

WMCh " fabricated by 

-h ing and from which the unne y 

-oved by a cutting process is * ? r "° nS M 

«*» tips of th a " an9ed ^ 3 — th « 

P* of the- mner leads are directed upwardly 
Moreover, if the inner "Pwardly. 

°" 9 in th6ir len *th, the 
-PS o. the inner leads are k 

retired. Then th . . " * " 

»" -i„ g elect „ d °* — — ««« ^ice 

directed d P ° r "° nS « '» 

drrected downwardly, and located on ,h • 

" ea °n the inner i . _ 
manner that th- , in a 

that the electrode portions are arrant k 
inner leads 23 i TK "ranged between the 

""conductor device no is 

mounted fixedly on th- • 

insu, • inner l6ddS * of an 

insulating adhesive 150. 

Then, as shown i n rig. 5b t . , 
elec-ican electrode portions are 

eiec.rically connected to th- . • 

bv w . 6 tips of the ^ner leads 231 . 

by w^es 120. Subsequently - 

^ encapsulation is carried out 

v: 
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the convention! encapsulating resin 1<0 , „ ^ ... 
'* 5 " SUCh *" e ""P"^tion with th . resi „ is 

°" U " n9 « -M ir. . *.„„._- tha- t ,„ "* " 

" a - ^->e outer surface 
J- -he tecin.i columns is so _ hat ^^^^ 

.h. e„c apsulatin9 resi „. Ihen _ unMcessaiy po _ £io s --- 

- - <«. ,30 protruded from the „ capsui>cin9 
U0 -re cut o« by . pre!s t . terninji cciumns 

forming sides „„ of ^^^^ coiu ^ s ^ 

r • - ««-«. o f th . cutun , Une 

during etching of the i M n * 

l6ad f " me resui " in the saving of 
time. The dam bars n« * 

136, f rame portions 137, etc. of the 
lead frame no as shown i n Fig 6 ^ 

9 ' 6 are removed. Next 
Portion 1W „ ad . c£ soldK ^ 

surfa - °< - «— * — « fabricate . J 

serves to f . elm . te cormec 
•ne.psua.ted semiconductor de 

but do.. external circuit, 

does not necessary naad to fc . 

A method for etching the l e ,d » 

emhod- ame the "rst 

embodiment win nou b(! des „ lb . H . 

8 a -o 8e _ . b " ln *- "th ri,s. 

~P.ctiv. ly inustrating „. p . ... ^ 

-cess for the iead ^ ^ 
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; :° D r:r ond to a cross — — — 

- - ind 131Ab second f _ of / : 
: j;;rr dichr ° ma - - * — — - ~ 

er 5ot ^ surfaces of a i oa w * 
rle „ , d f " me blank 81 ° ">ade of a 42% 

— - «- ...... „..„.;: ™: „r;. ,;: 

* opening 830 and second ooeninos 840 
(Fig. 8a) . * 9 '°' res P e «ively 

The opening 830 is adapted t . ^ 

frame blank 810 to h* v . 
. to have an etched flat bottom surface of a 

Sickness smaller than that of the lead , 
a subsequent process ?he 

to t* „ S6COnd ° Peni " 9S 840 «• Adapted 

to form desired shapes of tins a * • 

firs- „n • inner leadS ' though the 

lrS " ° Peni "9 830 includes at least an 
tins u 3rea f °rming the 

t»Ps of th e inner leads sin 

par-ian k- * topology generated by a 

Partially thinned port* on u 

Por-.on by etching in a ,., hta 
Proe*«« - subsequent 
P-ocess can cause hindrance «„ 

an ce in a tacing process or a 
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el-Pi., process for fixin, the lead frame. Thus , .„ 
to be etched needs to be sufficiently l. rg e uithout bei „ Q 
1-it.d to an are, for formin, the fine portions of the 
tip, of the i„ ner i eads . Xnere , fter/ fcoth surfaces q , ^ 

l«d frame blank M for.eC with the resist patterns ... 
etched usin, . , 8 „. fe „ ic ^ ^ 

te.per.tcre of 5, - c . t . spray ef ^ ^ 

The etchin, process is terminated at the point of tin,, when 

surface has a depth h correspond^ to 2/3 of the thickness 

of the lead frame blank (Tig. sbl . 

Although both surfaces of the lead frame blank M0 are 
Simultaneously etched in the primary etchin, process, it is 
unnecessary to simultaneously etch both surfaces of the 
1- frame blank rer lMt4K „ .„ 

be conducted at the surface of the lead frame blank formed 
»ith the resist pattern «0B h.vin, openin ^ of . 

-P. to form at least a desired shape of th. inn . r lead. 
»-n 9 .„ etch . nt solution ^ ^ 

Process is terminated after nh .^ • 

after obtaining a desired etching 
depth at the etched inner * 

inner lead forming regions. The reason 
why both surfaces of the * 

tne lead frame blank 810 are 

simultaneously etched, as - r. 

ea, as . n this embodiment, i s to reduce 

the etching time taken in a 

a secondary etching process as 
described hereinafter ~k 

'he total time taken for the 


»»:»»< v: 
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rri*.ry ana secondary ^ ^ ^ 

"k.n i„ the case of etchina Me s ^ ^ ^ ^ 

*ra™. W a nk on whic „ , he resist ^ ^ ^ 

Su b se q uentiy. th . surfaM ^ ^ " 

^ "0 etched at the flrst openi „, e30 is enureiy ^ 
an etch-resistant hot . Kelt wax ..^ ^ ^ ^ 

. Ly.r 880 so as t0 flu up the nrst m ^ ^ 

cover the resist pattern B20A (F i 9 . ec) . 

It is unnecessary to ooat the etch-resistant layer W 
over the entire portion of the surface provide, „ ith th . 
"Sist pattern B20A . „ owever , ^ ^ 

°< «». -race f onMd „ ith th . ^ ^ ^ 

« coat th. etch-resistant iayer ... only on th. surface 
P-ion i„ cl u d i„ 9 the first recess e 5 0. * Jthou , h the 
"Ch-r.srst.nt i.y. r ee0 „,„ e „ pldyed ^ ^ 

aC "° n °' — «« - —in, 

etch-resistant l ayer 880 

* oou is not limited to the 

above-mentioned wax, but mav h. , 

ay be a wa * °- a UV-setting type 
Smce the first recess 850 e— h.H ■ 

6 ^ ned ^ primary etching 

P-ocess at the surface fo-med 

^ w - th sht pattern adapted to 
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««■ * d« ired shape of the inner lead tiD is _ 

"ith the etch-resistent layar 880 _ . t is bw fur£|)er 
» the foUowin, secondary eteMn9 pro=ess ^ 
«tch-re siS t a „t lay „ eeo >lso enhances _^ C!echia ,. a . 
«ren 9 th of th. a „ d frame blank £or Mcond 
Procs. th.r.o, . n . bu „ 9 the secMd etcMns pioMss ^ ^ 
conduct.. while keeping . hiah >ceurjey _ ^ ^ 
po SSibl . to en abl . . s . eond etehint solution ^ ^ ^ 
« « incre. s . d sprayino pressure , for exanp2 ^ 2 ^ ^ 
«. in th . secondity e;ching procesj _ 

spr.yin, ptessure ptomotes th . pro9ress 8f etcMR3 ^ 
erection of the thickness , f ^ ^ ^ ^ ^ ^ 
.econ dary etcnin, process . Then , the ^ ^ ^ 
-b 3 .ct, d to a secondary . tcMn9 process ^ 
»con da .- y etcnin, process . c „« ^ ^ ^ ^ 

»"*». . „„ . tchM bc;tom suiface> ^ 

tip. 890 of th. i„„. r Uads (ng _ ^ ~ 

The bottom surface fi7n -s* 

«ace 870 of each recess formed by the 

primary etching process and parallel to th. * . 

^ Iiei to the surface of the 
lead frame is flat. However k^k 

"owever, both side surfaces of each 

recess positioned at opposite sides o* th. h«- 

iaes °- the bottom surface 

o'O have a concave shaoe ri a ~,.- 

^Pe depressed toward the inside of the 
inner lead. Then, the lead m u 

'ead ..ame blank is cleaned. After 


i»:ss< v: 
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15 


20 


completion of the cleaning 

layer 8fin . whe etc h-resistar- 

y " 88 °' and fil ms (resist 

.uentia^lv removed. T ,.us, a lead * 

structure of Fio 6a • haVino a 

OI rig. 6a is obtained in wh< ch ri 

5 leads are arra™ „ PS 690 ef iR ««r 

6 arra "9ed at a fine pitch T h« 

etch-resistant layer 830 and • °* ^ 

yer ee 0 and resist fn*. / 

and 8203, is . . " m " p«t.ra. 

^ us ' *» achieved usina „ 

.. solution servin 0 , „ S ° diUm ^"xid. 

servin 9 to dissolve them. 

»» -ching meth0 d in which the etch, no Pro 
conducted at two separar* " iS 

6parate steps, respectivelv a - 

»*• "Chin, „a tnod is adv !t,p " chi "' 

«»«».. can be obt *» a desired 

Oe obtained. The . 

and shown in ri „ , the Pre «" invention 

FIB.. 6a and 6b invoives th . . wo .„ 
»«hod and a, „ ethod — »"P atchin, 

«— . - « P 1 ;r: £ T; ith the * b ° ve —* - 

■*«• "a Man, „ as . thickne£s ««*».. 
*~ — can nava a ,i„ ene „ , ~ =° » * - 
« .. .00 =. and a tip ^ ^ " ' 

Ia «.„....„, ■ W ' e '"' " ..«~» 
" us -^9 a small b^ank -h<~i. 
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to *«. inner leads havi „ 9 a ;ineness cerrespondin9 to ; n 

-er lMd Pltch p of 0 „ _ of ^ ^ ^ 

to form lnner leads hivins a further ^^^^ _ 
' Pitch by ad3ustin9 t „, Mank tMckness t - 
wi. 

m the =.s, „„„. tuisci „, ef the inMr iMas 
occur in th. fabricatin9 process _ ^ ^ ^ 

-!.«.«- in K9 . 6a can be direc£Jy ^^^^ 
-o« of th . first e ^ odliBent _ inner ^ 

o«o. the l ead frama is obtained by 

~» - ^ of * i„n„ i aads ar . bou „ d te _ Mher 
oy a connecting member 13m », ... 

th . „ B " Shoun ln •"»• «c(D. Then, 

rne connecting member 1316 „„„ 

„, un "«ees.ry for th* fabrication 

a.micon au ctor pa « ag ., ia m ,„ „ y ^ ef ^ 

in the case of f abrieati „ 9 . laad 

231B . here a connecting member 

18 as arranged on the tios of -k. • 

tlpS ° £ in "er leads to bind the 

ips Erectly to the die pad as «=k 

P ' 88 ShOW " ln ri 9- 7 ^>- Then, 
"••necessary portions «„ the sInaDed , 

• ec :e °^ frame r.ay be cut 
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of.. Moreover, Fig. 7b < s a n „ m 

« -s a cross-sectional v<ew -air- 

along the line Cll-e ? , „ , ***** 

ShOWS 3 ***** ^ " ~ - inner leads are plated J 
aCCOrdan " 3 ^ ^in. process, unnecessarv 

:r u T to obtainaiead — - gooV q :;;:; v 

no plating failure . Moreover, as d escri bed a^e," 

-ere U nnecessar y portions in ^ ^ ^ 

- are cut o« to obtain the lead f rame having . ^ 
«*~ - *. a reinforcing tape ^ 

iS oene "^V used, as shown in r ig P 
. e , n . * 19 * 6c(i ^>- Similarly, the 

:;; - - pe is — - - ». of cu:tln9 „„ 

Chip i. »o u „;ed on the ' / u --'- a «™-or 

re<n'„r-< n< , """9 the 

•-n.or.rn, :ape tl) 

..mleonduc.or chip ™° Un " d 
Cip i, encapsulated with 

condition where the ...a , * 
the lead frame stul „„ t|w t<j)# , 

UP 131* of .. ch lnner lMd 
in rh<» ^ ead fran »e used 

the semiconductor device of this «... embod - 
r-rse^ * Su embodiment has a 

-oss-sectional shape as shown in rig 9(I) Th 

»• an etched flat surface , 

width W, C ° nd SUrfaCS) 131Ab Whic * 

wadth Wl slightly more than t „. 

urface -k , " °PP°site 

"--ace. .he wadtns Wl and w? , u 

k. • ' b ° Ut 200 ^ a " "-ore than 

width W et the central DO _.« 

a - Port ioa of the tips when viewed 
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in the d<rAr-^« ~* 

-reckon of the inner , ead 

«P of the inner lead c . oss . sec .. n - S ' ' ! " 

— „ ide surfaees . To ; — having 

C * Uy """•«•<' «o • semiconductor chip ,„„- „ 

^ « wire 120A ' P ' ""»"» 

I 2 0 A or „... thls embofliment 

« the etched «. t surface 

"9- .Hi).. m ri , 9 , „ f b0nd1 "' " 1 

' etched „« surfa e „ ; " « 

•*-*tix)M. there is a particularly excels 
bonding property as rK e «ellenc wire- 

Perty, as the etched flat surface 
roughness. ri 9 .9 (iii) sh °" " 0t have 

*~ - - i ad 1 ;. that the - 9 - - - - 

-P. - this case h " 3 "—tor 

of th ; nn ; r ' both ~- ~ - - 

tne mner lead are flat- k 

t h .„ th . t ln . directi but *" * — 

' Xn .ddiuon to - 

° or th . tip „ lc >r /""' " ^ "« op-sit. 

these surfaces have an , • 
Property as co™ , inferior wi re - bondi 

Herty as compared to that o' th 

the flr « embod . * 6tChed fi « surface of 

" emb °d lm ent. Fig. 9(ivJ 

-P -10 or Mlf . obtained by * — ^ — lead 

■ < -,s of a press and then by ^ * 

y etching, is wire-bonded to a 
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;;iT; ductor cmp *~ — - c ase , however a 

Pressed surface of ^ 

9dv,. Thus ~ he • " Sh ° Wn 

Thus, . he w ire -bond,ng Cn either of -k. 
opposite surfaces a « c , " ne 
ces as shown in Fig. 9ii v ^ 

5 S(lv)a or Fie. 9(i,.. h 

3 often resulte ,• ~ 1 - ' ' ° 

results in an insufficient w<re-bnow 

— e„ceos„ lated se „ lconductor 
en-bodin.ent, and r *«« 

S e mi „„ ductor devic / in 5h °" S - - th. 

view when viewed from rK a k 
»ic»d,c„r device ri« , " " 

semiconductor dev . — 0 f tne 

lce ' and Fig. 2b is a r™*. 
of a termini , c "ss-sectional view 

terminal column taken at a Dos -., on „ 

A1 -A2 of „ fl , c "*"P«i»* to 

wording to the modif 

first k m0dlflCati0 " *• «ff.r.nt with tnar of the 

irSt embo ^-ent in terminal portion 
P-ions at their tips are termi " al 

™" l,o The . , Pr ° trUded <«■ a 

The surface of rv^ 

«th solder. Thus. whe „ moon 
«cep suaated s . miconductor "» ~»- 

opening 23j r 

*«C 10 0A of this mod- ica .. ' "conductor 

' a " i0n is ^•ntie.l to ; hat of 
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the first embodiment except fo- t h. - • 

-o. the terminal portions 

"sin-encapsulated semiconductor dev i ce 7 
accordance with a second embodiment win n-w 
«»• 3a is a cr „ BwW ° e Ascribed, 

is a cross-sectional view of a 

5 semiconductor device a 

aevace according to the ^ 

* - ■ co SS - sectional view 7 — - 

find Fan. 3 c /t\ < - 

depicts , resin . «f«r.ne. „ uln . ral 200 

««n-.„ c .p, ul , t . d tMll 

^ J1Ao a second surface 
t^rd surface, 23lAd a * ° * 

JAAd a fourth surface m 
columns, 233a , terminal 

3A termi »al Portions, 233B sides * a , „ . 

2 <° - encapsulating resin 250 . 8 " ^ 

^ - -esive, and 260 ; re " f an - inSUlatin9 adhCSiVe ' 

-*~-^j^r;r In the case 

embodiment the , SC 01 the fi "t 

nt ' the semiconductor chip 210 i* 
manner that the * Unt6d in such a 

" the su ^face, on which elec-rode 
211 are formed ^ec.rode portions (pads, 

or med, ls mounted £ix<dl 

^ means of the • , " Mr leads 231 

' thC insu iating adhesive, while the 1 

Portions 211 a r» electrode 
are arranged between rh. 

-s inside. The eiectrod 
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portions 211 are arranged between the inner leads 231 ar.c 
the die pad 235. Moreover, in the second embodiment 
similarly to the case of the firs; embodiment, electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. i„ this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
the die pad 235, and the die pad 235 and the terminal 
columns 233 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
n>eans of the conductive adhesive and the die pad is 
connected to a ground line, it is possible. to not only 
obtain a heat dissipation effect, but also to -solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment, the lead frame 230 used in the second 
embodiment is made of <2% nickel-iron alloy. However, as 
shown in Figs. 7 a and 7b, the lead frame 230 is shaped to 
-ve the die pad 235 and the inner leads 233 having a 
thickness thinner than that of the terminal colunns. The 


37 


OS 

9-8207 


terminal columns each have a thickness of 0.25 mr.. The 
inner leads are arranged at a pitch of 0.12 mm, thereby 
meting s demand for the increased terminal numoer of the 
semiconductor device. The second surface 231Ab of each 
5 inner lead is flat, such that is easy to wire-bond. The 
third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face ( w ire bonding surface) is narrow Moreov£r> 
10 the fabrication of the resin-encapsulated semiconductor 

device of the second embodiment is carried out in 
accordance with substantially the same process as that of 
the first embodiment. 

For example, in a modification to the resin- 
15 encapsulated semiconductor device of the second embodiment 
an opening 233c is formed on the tip of each terminal 
column 233 as in the modification to the f irst- embodiment . 
The opening is protruded externally from the encapsulating 
resin 240 such that the tip having the opening serves as 
20 the terminal 233A. 

A resin-encapsulated semiconductor device in 
accordance with a third embodiment will now p e described. 
Tig. <a is a cross-sectional view of a resin-encapsulated 
semiconductor device in accordance with a third embodiment, 


25 


and Fig. Ad is a cross-ser-^.o 

Seconal view of an inner 2 


lead 
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taken along the line A5-A6 of Fin. Also, Fig. is 

a cross-sectional view of a terminal column taken along the 
line B5-B6 of Fig. In rig . . r#f . r . nc# ^ 

depicts a resin-encapsulated semiconductor device, 31C a 
semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads, 331Aa a first surface, 331Ab a second surface, 33lAc 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad, 
340 a encapsulating resin, and 360 a reinforcing resin! 
Unlike the first or second embodiment above, the 
semiconductor device 300 in accordance with this third 
embodiment includes bu.ps 311. The bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
8 PrintCd Subst «<e by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to th. l.. d fra „ e ose<) ^ f ^ 

second e^odimenc. th, ,..„ frame 330 „„„ .„ ^ 

embodiment is made of 42% mvui • 

^* nickel-iron a^ioy. However, the 

leads having a thickness thinner than that of the terminal 
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columns, shown in «. and ft. The terminal eeluaa , 

333 are equal to th . lead frame blank . p thlckneM _ ^ 
tips 331A of th. inner leads are «o a, c h icl c, and :h , 

remaining portions other than the tips 331A of : h. 

>.ads are 0.15 » chick . soc „ the ^ ^ ^ # 

strength suffioient to withstand th. subs.gu.nt processes. 
The i„„. r i. ads are arri „ ged >t ^ ^ of ^ ^ 

-«in, a d «„ and £or the increased term . nal numfcer of 
semiconductor d.vice. Th. s.cond surface 331AO of ea-h 

The third and fourth surfaces 331Ac and 331Ad also have a 
concave shape d e P ressed toward the i„si d e of th. inner 
l~d. This structure exhibits a high strength ..en though 
the second face ,wi re bonding surface, is narrow. Moreover, 
the fabrication of the r.sin-.ncapsulat.d semiconductor 
".vie. of th. second embodiment is carried out in 
accordance with substantially th. a.m. proc .„ t(1 „ of 
th. first .mt.odim.nt, .xc.pt that th. s.miconductor chip is 

mount. d fixedly on th. di. . 

y n tn. die pad, followed by encapsulation 

with the encapsulating resin. 

ror .,.mpl.. lB . modif icatlon „ ^ ^ 
•ncapsul.tad semiconductor device of the third embodiment 
an opening 333c is formed on the tip of each terminal 

column 333 as in the modification r„ u < 

" non to f-rsz embodiment 

as shown in .rig. 2. The ooeV na «. r • 

• * n 3 is protruaeo externally 
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from the encapsulating resin 3j0A Juch ^ ^ ^ ^ 
the opening serves ss the terminal 333A. 

(EFFECTS OF THE INVENTION) 

The present invention provides . resin-enc.psul.te 
semiconductor device employing the above-mentioned I., 
frame, which is cipsble of . ^ ^ 

increesed terminal nun4)eI >nd is excellenc 
efficiency. Furthermore. the resin-encapsulated 
semiconductor device in accordance with this invention does 
hot reouire , process of cutting or bending the dam bars as 
in the case of using . , eaa frame having outer leads as 
'"own in nb . As a resuu ^ tMs _ ^ ^ 

enc.psul.ced semiconductor device does not have a problem 
in that the outer leads are ber.t. or a problem associated 
«th co pl a„arity. „ Edition to these advantages, the 
resin-.nc.psul.ted semiconductor device h.. ... short , n . d 
interconnection length compared „ ^ ^ ^ ^ 
whereby the semiconductor device can be reduced in . 
Parasitic capacity, and shortened in a transfer delay time. 


